Eight adult women volunteers viewed the same erotic film in two different sessions. Their resulting genital responses were recorded simultaneously by three different measures: vaginal pressure pulse, vaginal blood volume, and labial temperature change. During the erotic stimulation, the vaginal pressure pulse and labial responses always increased, and the vaginal blood volume response increased on all but two occasions. Although there was considerable intersubject variability in each genital measure, all three measures were found to have some intrasubject consistency over sessions with respect to either their response amplitudes or patterns, with labial temperature being the most consistent on both parameters. The relationship between the response patterns of the three measures during the film was also relatively consistent across sessions, as was the correspondence between subjective ratings of arousal and both vaginal pressure pulse and labial responses but not vaginal blood volume response. To overcome the problem of considerable intrasubject variability of response amplitudes, it was suggested that the inclusion in the data analysis of several parameters of response patterns, which were relatively stable over sessions, might facilitate the evaluation of a treatment.
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It has been well documented that genital vasocongestion and myotonia are the primary physiological manifestations of sexual arousal for both men and women (Masters and Johnson, 1966) . At the present time, however, considerably more is known about how various factors influence the sexual responding of men than women. This has occurred because it has been much easier to objectively measure the genital vasocongestion (penile erection) of men. There is an extensive literature indicating that penile erection, as objectively measured by volumetric changes of the penis by a penile plethysmograph (Freund, Sedlacek, and Knob, 1965) or circumference changes of the penis by either a mercury-in-rubber (Bancroft, Jones, and Pullan, 1966) or mechanical (Barlow, Becker, Leitenberg, and Agras, 1970) arousal of men. The genital vasocongestion of women has been much more difficult to measure objectively.
Early attempts to measure objectively female sexual arousal used such physiological reactions as vaginal lubrication and pH (Shapiro, Cohen, DiBianco, and Rosen, 1968, as reported by Zuckerman, 1971) , uterine contractions (Bardwick and Behrman, 1967), and vaginal temperature (Fisher and Osofsky, 1968) . Unfortunately, none of these studies provided a satisfactory method of measuring women's sexual arousal. However, Shapiro et al. (1968) attached an isothermal relative blood flow meter to a vaginal diaphragm and recorded vaginal vasomotor responding during REM sleep (Shapiro et al., 1968) and sexual fantasy (Cohen and Shapiro, 1970; Shapiro et al., 1968) . Although the procedure worked, its complexity apparently limited its use (Geer, 1975) .
In contrast, the method of vaginal photoplethysmography developed by Sintchak and Geer (1975) (WINTER 1979) widely adopted. The procedure is relatively easy to use, and it can provide two simultaneous measures (vaginal pressure pulse from AC amplification of the signal from the photosensor, and vaginal blood volume from DC amplification) that consistently increase during sexual stimulation. For example, increases in vaginal blood volume have been recorded during erotic films (Geer, Morokof, and Greenwood, 1974; Henson, Rubin, and Henson, 1979; Hoon, 1976, 1977; van Dam, Honnebler, van Zalinge, and Barendregt, 1976; Wincze, Hoon, and Hoon, 1976 , 1977 , during erotic audio-recordings and sexual fantasy (Heiman, 1976 (Heiman, , 1977 , and during masturbation (Geer and Quartararo, 1976; van Dam et a., 1976) . Similarly, vaginal pressure pulse has been demonstrated to increase during erotic films (Geer et al., 1974; Henson et a., 1979; Lawson, 1976, 1978) , during audio-recordings and sexual fantasy (Gillan, 1976; Heiman, 1976 Heiman, , 1977 and during masturbation (Geer and Quartararo, 1976; Gillan, 1976; Sarrel, Foddy, and McKinnon, 1977 (Heiman, 1976 (Heiman, , 1977 Henson et al., 1979) . Recently, another method of directly assessing women's genital vasocongestive reactions, which measures changes in temperature of the minor labia, has been developed (Henson, Ru- bin, Henson, and Williams, 1977) . Labial temperature changes elicited by erotic films were reported to correlate significantly with concurrently recorded changes in both vaginal blood volume Henson et al., 1979) and vaginal pressure pulse (Henson et al., 1979) in most subjects. Labial temperature changes were also reported to be correlated with subjective estimates of sexual arousal at a similar level as vaginal pressure pulse (Henson et al., 1979) and much higher than vaginal blood volume Henson et al., in press ).
The literature cited provides ample evidence that all three currently used measures are indicators of sexual arousal. However, within each measure there is considerable intersubject variability with the same stimulus evoking considerably greater responses in some subjects than in others (Henson et at., in press ). This variability would cause little problem in any research or therapeutic design where the subject served as her own control. However, in such research or therapy there must be consistency of response within subjects in order to have a baseline against which to measure the effects of the therapy or independent variable. There are very little data to indicate how consistent within subjects are any of the measures either in magnitude or pattern of response. Heiman (1977) reported that vaginal pressure pulse responses to erotic audio-recordings were significantly lower during the second of two sessions. But reported that the labial temperature changes recorded from subjects during two erotic film presentations were significantly correlated. Also, there Sintchak and Geer (1975) . The modifications suggested by Hoon, Wincze, and Hoon (1976) were incorporated into the system for measurement of vaginal blood volume (see , that is, a light-emitting diode (LED) (Motorola, MLED 60) served as the light source and a transistorized photosensor (Motorola, 2N 5777) as the light detector. The LED was embedded in the tip of a transparent acrylic cylinder (4.8 cm long, 1.9 cm O.D., 1.3 cm I.D.) and the photosensor was located at the midpoint on one wall of the cylinder. Both the LED and photosensor were replaced following the first session for the first four women because of the failure of one or both of the components. With the new components, the device proved to be more sensitive and the recorder sensitivity was lowered from 20 mv/cm to 200 mv/cm to maintain the same range of recording.
Since the electronic circuitry of completely filtered the AC signal, a commercially available photoelectric pulse transducer designed to measure the cardiovascular pulse wave (Narco, Type 323), was also embedded in the acrylic cylinder at a position 1800 from the blood volume photosensor. An amplification of 100 mv/cm was used for the resulting AC signal which provided a measure of vaginal pressure pulse reactions.
Labial thermistor-clip. This device, which was similar to that of Henson et al. (1977) , was constructed by gluing a small surface thermistor (Yellow Springs Instruments, Model 709) to one leg of a small clip. The clip could be secured to one of the minor labia by adjusting the position of a small bead that encircled both its legs. Temperature changes of the minor labium were amplified (2 mv/cm) and were accurate to within 0.02'C. Sterilization of both genital measuring devices was accomplished by means of either zephiran chloride (1:750 concentration) or a 2% solution of glutaraldehyde (Cidex) .
Stimuli
The erotic stimulus was an 11-min, color videotape recording of an erotic film which depicted a variety of explicit sexual behaviors. It was simultaneously presented onto two video receivers, one in the experimental chamber so that the woman could view the film in privacy, and one in the control room so that it could be monitored by the experimenter.
Procedure
Each woman participated in two similarly conducted sessions that were separated by a minimum of seven days. Instructions to each woman at the beginning of both sessions were similar to those provided by and Henson et al. (1979) . A female experimenter identified anatomical structures of the female external genitalia using a drawing by Netter (1961, Section VI-Plate 2) , and demonstrated proper attachment of the thermistorclip to the minor labium by using a clay model. After the experimenter left the chamber, the thermistor-clip was to be positioned on the widest part of the right minor labium, with 703 DONALD E. HENSON et al. the thermistor on the distal side, securely enough that a gentle tug would not displace it but not so tightly as to cause discomfort. The vaginal probe was to be inserted a distance of 1.5 in. (3.8 cm) with the photoelectric pulse transducer directed laterally toward the inner thigh. Each woman was advised that she should attempt to replicate the attachment of both devices during each session. She was also requested not to touch her genitalia or otherwise stimulate herself or readjust either of the devices once they were judged to be appropriately in place. However, if an unavoidable need to adjust a device arose, she was instructed to inform the experimenter; this was never necessary.
Each woman was also informed that periodically she would be requested, via the intercom, to subjectively rate her level of sexual arousal according to a 7-point scale that she was provided: 1-no genital sensations, 2-mild genital sensations, 3-moderate genital sensations, 4-slightly strong genital sensations, 5-strong genital sensations, 6-vaginal lubrication, and 7-orgasm (Griffitt, 1975) . She was asked to give ratings immediately prior to the film, immediately after the film (when she was asked to rate her arousal at that point in time, as well as to retrospectively rate her highest level of arousal during the film), and at 2-min intervals during a 10-min period following the film.
After the instructions were delivered, the experimenter left the chamber and all further communication was via the intercom. When the woman indicated that sufficient clothing had been removed to allow attachment and insertion of the devices, she was instructed to insert the vaginal probe and, approximately 5 min later, to attach the labial thermistor-clip, thereby allowing for thermal adaptation of the vaginal probe to internal body temperature and of the labia minora to ambient temperature. Once the labial response had stabilized to within an arbitrary level of 0.06'C for at least 2 min following attachment of the thermistor-clip (which ranged from about 4 to 16 min), instructions were given to relax and enjoy the erotic stimulus film which was then presented. The 
1.580C (S-5).
To determine the degree of concordance in the amplitude of responding during the two film presentations, Pearson product-moment correlation analyses were performed across subjects on their absolute levels of responding. For vaginal pressure pulse, the analyses indicated that the response levels during the two presentations were related in a nonsignificant, negative manner for both peak and mean responding, regardless of whether the analyses were performed with subjects 5 through 8 (peak: r = -0.491, df = 2, p > .05; mean: r = -0.730, df = 2, p > .05) or all eight subjects (peak: r = -0.552, df = 6, p > .05; mean: r = -0.300, df = 6, p > .05). For vaginal blood volume, there also was no significant correlation between the response levels during the two presentations for either the peak (r = 0.700, df = 2, p > .05) or mean (r = 0.826, df = 2, p < .05 < p < .20) responses of subjects 5 through 8. In contrast, there was a comparatively high degree of concordance in a subject's labial responses during the two sessions, both for subjects 5 through 8 (peak: r = 0.928, df = 2, .05 < p < .10); mean: r = 0.970, df = 2, p < .05) and for all eight subjects (peak: r = 0.878, df = 6, p < .01; mean: r = 0.909, df = 6, p < .01).
To facilitate comparisons across subjects and across genital measures, and to provide a uniform scale for all responses regardless of the absolute amplitude, the data from each measure were standardized by transforming the responses of each subject to a percentage of her maximum recorded response for that measure during the experiment. Figure 1 presents each subject's vaginal pressure pulse responding, as a percentage of her maximum response during the experiment. As can be seen, five of the eight subjects developed relatively similar levels of responding during both sessions, but S-i, S-2, Figure 2 ) of S-3 during the second film presentation, when her response level decreased precipitously to its lowest point of the session. As soon as the presentations ended, each of the measures generally started a decrease that continued until the session ended. The decrease was almost always slower than the increase, and response levels rarely reached the pre-stimulatory baseline by the end of the 10-min period following the film. It can also be seen from the figures that for each of the measures the pattern of responding in the two sessions was usually very similar. Table 1 presents the within-subject correlations of response levels, taken from 15-sec time samples during the two film presentations for each measure. As can be seen, for vaginal pressure pulse response patterns, there were significant positive correlations for six of the eight subjects, and a significant negative correlation for one subject (S-5). Vaginal blood volume response patterns were significantly correlated in a positive manner over the film presentations for seven of the subjects and in a negative manner for one subject (S-2). Labial response patterns were significantly and almost perfectly correlated across film presentations in every subject.
Between measures. As can be seen in Table 2 , there also appeared to be a relatively consistent relationship between measures with respect to the response patterns from individual subjects. Of the 16 comparisons between vaginal pressure pulse and vaginal blood volume, four were nonsignificant or negative. Similarly, there were three nonsignificant or negative correlations between labial temperature and each of vaginal pressure pulse and vaginal blood volume. Three subjects (S-2, S-3, and S-5) accounted for all the discrepancies.
Consistency of Relationship to Subjective Arousal Table 3 shows the Pearson product-moment correlation coefficients for the relationship between each genital measure (in absolute units of measurement), and the subjects' subjective estimates of their sexual arousal given immediately before, during (reported retrospectively immediately after), and immediately after the erotic film. As can be seen, subjective estimates of arousal were significantly correlated with both vaginal pressure pulse and labial responding at generally similar levels during both sessions. However, vaginal blood volume responses were significantly correlated with subjective arousal during the first session but not the second.
DISCUSSION
The consistency of any response measured over sessions is evaluated by two factors that do not necessarily have to be in accord with each other. The first is the pattern of the re- The measured inconsistencies in response amplitudes during the two sessions for each of the three measures may have been related to any of a variety of factors. The most obvious of these would be changes in the amount of arousal elicited by the film during the two sessions. But, if elicited arousal varied, the variation was either relatively small or it did not affect the three measures in the same way because large intersession differences in one of the measures was not necessarily accompanied by large recorded differences in the others. This is Eskin, 1970; Turner and Bagnara, 1971) ; it is possible that such changes differentially affected the vaginal measures. Whatever the reasons for the inconsistencies in response amplitude, the fact that they exist for some subjects creates a potential problem for the sex therapist or researcher wanting to use an objective measure of sexual arousal to determine the efficacy of a treatment procedure. Changes in response amplitude or frequency are the most commonly used indicators of the effect of a treatment. But for an accurate determination to be made, the effect must be considerably greater than the variations of the baseline.
In the present study the smallest variations in amplitude of responding were found to be in the labial temperature measure. But the requirement of strict ambient temperature control that is assumed to be necessary for this procedure probably precludes its use by most researcher/therapists. Both vaginal blood volume and vaginal pressure pulse measures require a less restrictive environment, but the variations in amplitude of both of them over time were relatively large, perhaps large enough to mask treatment effects. On the other hand, patterns of responding were quite consistent, especially in the vaginal blood volume and labial tempera-709 710 ture measures. Such parameters of a response patttern as latency and duration of response as well as rate of amplitude change, therefore, could be analyzed along with response amplitude to enhance the evaluation of a treatment.
